— — —

APPENDIX B(1l)

CRITIQULE OF HEW REPORT ON CIGARETTZ
SMOKING AND HEALTH CHARACTERISTICS

It 1s'often desirable to ascertain some charac-
teristic of the nation's populatiocn as 2 whole. For
éxample the Census Bureau nay want to kmow how many men
and women there are in the counfry or uhat the averag?
heiéﬁt and weight of each Anerican 1s. Such informzticn

might be obtained by visiting or calling each indivicuzal

in the country. However, the costs of such an apgroash

: would obviously be prohibitive.

' The modern sclence of statistics has provided an
alternative means of ascertaining this same informzcion.

Statistical methods, properly empleoyed, permit conclusicns

to be drawn about the entire population from data collec-

ted from only a portion of the people, Thus when facts are
repeétedly obtained from random samples of the populacicn

and éubjected_to statistical znalysis it 1s possible ¢o state

. with a known deéfee of certainty the extent to which Chess |
facts exist in the entire population. ' For example, on the

basis of answers derived from repeated random samples we

could state that it is more probacle than not that the parcen-

tage of females in the United States 1s somewhere betxéen

52.5% and 53.53.
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‘ The enormous value of the stvatistical nmethod
13 reacily apparent and its Uuseés have become wzdespreld.
However, this methed poses a veritable quicksand for the
_Qu-unwafy; Statistical methcdé-improperly employed distort
'siilliand misfepresent'the actual facts thereby misleading the
o f-reader who lacks, the training to perceive the subtles
1nherent in the method. o :.j .
{ '?f. ff{;jll_? .- Moreover, the possible sources of disuo.,lon
'.ﬂ-afé nanifold For example, unreliable opinions and “ou
facts may consuitute the daua. The sample may not be susfi-
‘iently randon, represenuauive of the population 2s 2 -
"whole or large enough - O the data may net suppo rt tn;
‘conclusions drawm. ’ ' .
. fhese and many othef.:ourcéi'or distortion may

. be introduced either inadvertently or intentionally. Hou-

" ever, the greater the respect accorded to the results and

‘ the Iimportance attached to tqem, the more concernad the

; - ) ‘staﬁistician must be to prevent.yhe reader from being

: misled. there it is an agency of the United States Covern-
;A? d;’%@ﬁ' ment ‘which publishes results lntending to affect the acticrs

égin o of thelpopulatlon_as‘the Whole{ any.distortion'or bi?s (as
4ﬁ§ it is referred to by statisticians) must be carefully
| iavélded. ' . | By ' o
L It is for fhis reason that the statistical deli-
‘éiencies in the May 1967_report on cigaretfe émoking-a:d
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‘“,h¥.‘ ;- health cnarac.e—isuics by the United Stacea gpartnent

or Health, :ducauion, and lielfare are totallj deploranl

N -

A.' A Brief Summary of the lethod Imployed in the ==y 3tudy,

_ The HEW report purported to compare the healin
characteristics of persons who are cr had been clgarstce
‘.smoker; with persons who had never smoked. The basic
. methodology Employed cénsisted of 5ouseho;d interviaws,

" A sample of 42,000 nousenolds containing about

134,000 persons was selected, =Zach of these househclss
was’ visited by an intervieifer. If there were mems=rs of
fhe household 19 years of 2ge and over at'home, the Inter-

L  '_ . yieuwer first asked those persons'about their health pa=-

- ;'ticularly uﬁe ther they had had any one of a number of

fchronic nedical conditicns such as heart conditiors

T j‘ :-:‘fchronic broncniuis, a_th itls, hearing impaimnents and

Sl peptic ulcers in the last twelve months. The interviewsr

. . . H N :

. ilalse as&ed ques~ions related to the number of disa Bils

(r
o

days suffered by the person veing interviewed

-+

Second, the interviewer asked a series of QLLSU_O 13
:7__',-;' -related to snoking cnaraCueristics Specifically each

| .person was asgea mnetner he had ever swokeo 100 cigar *tes.
in his’ life, how many cisarguues.a day he hzd "usually"
smoked vhen he was sﬁéking the most, how many cigaret:;s a

~  day he now smoked "on the average,” how many cigaretiss a
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a day he was smoking twelve months ago "on the average,”

.. and how long it has been since he‘"§moked cigarette fair

regularly.” On the vasis of the responses given persons

" were classified as former smokers, present smokers zn
: . 1 : . el

never smokers, Smokers were further classified by tae

': number of cigarettes smoked per day--less than l;, 11 %o

20 21 to 40, and 41 or more, o -
The persons interviewed was also asked for this
same health and smoking information for all members of

the housefiold who were not ab home at the t;me of the int

7 view, provided ‘that they were related to the person beins

,1nterviewed. Tnese so-called proxy responses constitutad

'smoked and 17. % of the females who had ever smoked.

‘ Iﬂ addition, 5% of the households selected for

sampling did not give any response either because no one

vas at home or bvecause they refused to respond. The indiviius

did respon_d. . ' T ——

-

D

teristics or the persons in the same saspling segment who

cigars or pipe tobacco. Eignteen percernt were smoking at

the time of une survey. OQf the male former cigarcites

- smokers 25.7¢ were cigar and/or pipe smokers at the time

of tnae survey, This maices the male "never smoked" group
quite different from the renale "never swoked" groun

. . - - -~
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the ecurce of the data for 60.055 of the males who nad ever

'in these non responding households were Imputed the charac-

.1/ Of the males in the “never smoked" category 59.5% had smol




" oOn the basis of the data collected in this
'manner conclusions were drawn as to the'relctioﬂsh*p bet
e¢igarette snoking and hea;th characteristics for the en

h population.

B. The Plainly Inzdeguate Sample.

.1
830

tlire

. It is a principle of elementary statistics that

regardless of the size or randomness of a single sanple,
. results obtained from that sample may not necessarily e

close to the results for the populacion as a whole. The

-

nost that ¢an be said is that if the rcsults of many such

5‘isamp1es were averaged, thelir average will approzca tha
 avcrage of the popﬁlation. )
_ On the other hand if ‘even a single sample is
;inadequate lackinrr sufficient size or randonness the
: recul;s of such a sanple are worchless for any purpose--
except perhaps-to,illustrate that poor results are ob-
- tained with inadequate samplcs.f | |
- In the case of the HEY report fhe sample was

-1mproper1y dcsigned and not 1arge enouga to suoporc tne

- oy
e

conclusions drawn, This imoroper sampling cas»s a statis-

tical c¢loud .over the validity of ail of the conclusicens

1n the reporu.
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o . The data in the HEW report is treated as if
the sample consisted of 134 OOO pe{ff@fﬁ-?ﬁi_ﬁfﬁiiﬁ of
'L;-f :1._persons for wahom responses were received or imputed. In
addition estimates of sampling error were appareotly
- - pased upon 2 sample of 134,000 persons. - ,
The difficulty is that the sample was not
: . . .- adequately designed to constitute 2 Sruly ranoom sanple
' | of 134,000 pecple. Cne of the requirements of such a
. Sample 1s fﬁat each of the 1tems_oruthe'samplelmust be
. . _.completely indepencent of each._o_tner_item.._g_/_m.the
| case of the HEW study eaoh'person_wae_not independent of
. .eech other person. Instead whole :amii}es were interviewad,
) These are not likely to be independent in either smoking
havits or health charecteristics. ' .
» - Similarly the inoeoendenoe of each saroli'- unic
) was further undercut by the fact that the non responding
" households, which comprised 5% of the sample, were imputed
':the oharaoteristics of persons in other housenolds vwno did
respond Also obtaipins Proxy responses furtner a{fe
the 1ndependence of the individuals in the sample.
] _ Moreover, tne otner major defeco in the sanple
' ;~ enoloyed in the HIW study is that the saﬁole was sinolj too
small to pernit some of the.conclusions to be validly Srawm.
>

2/ Arkin znd Colton, An out 1ine of Statistical tethods,
4th Zdit ion) 114, ‘
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In geﬁeral, the size sample which cone employs is-simply

- & funetion of how certain oné wants to be about the results
ébtaineé. Thus utilizing.; lérse sanple permits results
.to be expressed with a much éreater degree of certainty
than a small sanple. However, there is‘sgill seme minimun
point for sample size in all situations. In the event
that the sample size falls velow this minimum, any resules
‘obtained from the sample are worthless., Thus Iﬁr example,

the average Income In Washington, D.C. could harcly :e

approxinated by averaging the incomes of three “..44viduals

N

living in Washington even 1f those indiQxduals were sslectsd
A . at random.
| Bkl
It is this defect of plainly inadequate szmple
size vwhich is present in many of the categories of the
‘HEW report. For example, in Table 7 conclusions ars <rawm
as to the number of females in the whole United Stabtes was

presently smoke more than Uwo packages of cigarettes a cay

and have a2 chronic¢ condition. The datz given in the rszors

does notl state how many females were interviewed wno pressntly

smoke more than two packages of cigarettes a day, Housver,

e e
W

Coby emﬁloyin; ﬁﬁgse figurés which were given, if appears tha
the nunber of femalés actually intervieved who prasentl

smoke more than two backages a day is approximately
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“interviewed directly but were the result of proxy resgonses.

3
200. -4 Moreover approximately 35 of these 200 wvere not
. _ u/

In ad&ition some of these females may have been in the'sa:e

family and therefore have common characteristics, This

“would further reduce the actual number of random responses.

To suggest that any conclusions can be dravm

.

as to all females in the United States from actuzl intar-

views with less than 200 females 1s patently absurd. Cre
needs no s;atistical training to realize the inherent

deficiency in such a miriscule sanple size, a2nd the mis-

"leading nature of any generalizations based ugon if. Comman

. sense will do.

: c. The Inherent Unreliabillity of the Data.

-more .than two Dpackages a day. (The figure of 2C0 was

-7 .of ‘calculation. In the event that we employ this fizur
o in any further work, we can check their method of calcu
- -.in order Lo ascertain whether it is more precise than

Regardless of the care with which a sample is

designed or the astuteness with wnich manipulations and

%/ This fizure of approximately 200 females was calculatad
y Lirst taking the total number of respomndents, 134,030,

- and dividing by 2 on the assumption that 5C% of the res-

pondents were females, TFrom figure 1 on page 2 I{ was
coserved that 337 of these females, or 24,000, wers present
smokers., Thnen from figure 2 on page 3 it was observed that
0.5% of all femzles who presently smoke, or 216 fenalas

1] 'J
PR (T I

ot
o

arrived at by Nr. Ramm's statisticians by a diflerenc :

r

one described above.] . LT

4/ This was based on the fact taat 17.2% of the female smoler

nad proxy respondents, . . .

— . - _
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_only as good as the measurements or data obtainag

_the cb:cniu condiuions ne had or thoug:

-9 -

. -

calenizations are performed ary statistical infersnsz is
A &

example, Lf three people are asked to estimate the Sisiz--as

-t -

to the moon wich thelr naked eves, litile relizmze could

be abttached to the average of the three.estimates by
‘less ol how closely the three estimates a“.ead

''In the case of the HZY report the data ic sizals
unreliasle with respect to thé prevalence of certzin -ziizzl

conditions and with respeet o smoking patierins--<he <o

basic char ristics teing measured, ‘ : s

Thg medical data is unrelizble besauss “-:

scuzce of these medical facts was not the physiczizn--thz
Je . - . e————

only Individuzl trained %o diagag§e. Instead ezch indiviiozl

wno happcaca to be home when tae interviewer zppesarad

became als, o diag ostician in;o‘m ing the intervizuvss

this cdata was rendered still less reliable baczuss o =na
widesaread use of proxy regponsés wilenh permitted ind:i-

.viduals "no viere at home at the time of the interview.:@o

: __,,dia nose the chronie conditions ol other members of the -—
. go

housenolo. ' __.'. Q - T L
N ’

u;- - Tne reooruing biases wnicn resulted from thi

app“o;cn of esuzmating chronic conditions by household

e - ' . . - -
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interviews--largely by proxy in many case€s--:ire2 asznarazas,
-] =z

AL best the person teinz intervieved eould enly <eserise

conditions uhiich an attending paysician had dizzmosed z-c

~ passed on to the family., lore likely, many indivicduals

" -being intervieuved went veyond this reported msdical knou-

al, - N

ledge arnd played the role of a paysician, The EIW reaors
itself recognizes tnils widespread bias pointing zut in
the case of "Broncaitis and/or Zuphysama" that

"bronchitis as reported in the house-
hold interview is not necesszrily thne

— . ——.s2me 2s a physician's dizgnosis of

broncritis, I¢ is quite possivle the’
some of the sell-dizgnosed cases may
in fact be 'smoksrs' coughl" (2. 1l2)

Other individuals may have welcomed the ¢ozzar-

tunity to tell scmeone what ailed them, and many wivis mzo-

_have expressed a sincere though medically unfcundesd cznzzrn

for their nusbands' health. These and many obtner tSizs:zs

11

medical data obtained nighly unreliazle, :on

1 s
nzke th

recognition ©f these biases the autiior ol tha =50

<k

apparen

repory found it necessary to state that,

"the prevalence estimates produced
from interview data will, for some
conditions, difler markedly from
estimates bzsed oa nedical reports
or clinical examinations." (P.5)

Tae author's candor in recognizing the wiwreliecbility ¢l the

data Is comnmendable, Totally plorable, howvever, is tn2
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subsequent use of this data to draw conelusions abvoul

- healih which are offered to the public in an ungualif:iag
fora. .

. IR . Similarly the data on smeking ¢haracteristiiss
is ecually unreliable., Fachts vere nst solicited--cnly

opiniens as To the amount and freguency of smaking. The

-

= interviewer did not ask, for example, the rnusher of

packages of cigareites Purcnhased yesterday or last wszx,

Instezd individuals interviewesd were asked to give averazas

L :'_andsamoupts usually smoxed--Iigures which fnvolve suh szt
- . .opintons. e |
, ﬁﬁtﬁithstandi;g the reporting bias in sueh

A ,ﬁpinions;-the report treats the data as facts waen in-

deed they were not, hn'indiv;dual's ability %o accurztaly

deseribe his own present and pasv smoking pattarns uas

undoubtedly affecved by many factors such as ais memsoy

and whatever social significénée'he ﬁay have é;ta:hei L2
the answer. ' -

Even more 1mportant is thé encrmous reporting
1.'" '  bias {ntroduced into the datz on smoking characteristics
‘nere proxy responéeg viere solicited, This fact canact =

too strongly emphasized since datz on 60.07 of the nales

and 17.25% of the females who had ever smoked were oh%zinad

LG 2005230
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another mezzer of the family Presently ;:okes 25 of 2l
?éigarettes 2 day “"on the average." Certainly iadividuals
_-i .- - do not know Lthe smoking habits whiich someone else nad cur-
'insrthat persbn's'enéire'lire} loreover, the.proxy re-
ssonsa siveﬂ is plainly colored by mhateve" bias the
individual asked has toward smoking.

Because of these and other facto-s thc

n
|
ok
5
L8]
'

of the E=V rezort congludes that

"Self-and proxy-vespense differences
o 2lso result_in some reporting biases.” .-
(r. 5).

The report also notes that in fact the Seli-.-s,o:se cn
the whole differed from the proxy responses.

T In view of the recognized unreliability cf %he

data, the authors of the report were not justified ia

(9N

drawing conclusions as to the number of cigareties smcice

a day within the ranges set forta in the report. -

~
-

4]

~

m

the grouping of smokers by npnbe" of cig rectes smok2d is
particularly misleading since there is absolutely no
neasure of how lona an incividual ST ozed at 2 given rats
or what his total ex:osure to- ciga*ette swckinr nas been.
Thaus an individual wno‘smoked two pacms a day for ene
year would be placed in +the same category as another
individual who s=oked two'ﬁacks.a day for twenty years.

Notuithstanding this fact the report clearly implies
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that total cigare
to heal;h.
It does not take a statistician to reiog:

that unreliadle data cannot yleld reliable corclusizns

~ 13 -

regarcless of the complexity of

or tne “u woer of ccm,ute"“ used

the casae of %he

nethods exployed

¢ation ¢f simple

bota the medical

=y,

."L—u{ répor v

for collecting the data an

subseguent
o analyze

a lite le uhoug.

Common s2nse gonvinces the

prevalence data 2

voe smoking @xposure is being :e’ gval

< Vo -
anizulations

- - -
nse \..a.-a. -1

DeageEr tnzs

nd the snaa_“a ¢hzrzs-

teristic cata are so unreliatle as to render cc.:;et::y

eliaole any conclusio s based upon this dzta. 7Ta SuD-

lish such conclusicn Or W

is plainly m-sle

D. The lazk of S gtistical Sunport for the

unqualified public consuszsizn

Oon the basis of

report draws nu

the data collected,

nerous conclusions a2s to the relaticnshi

between cizaratie smokin an d the prevalence of verious
=] 5

"medical conditions for tne population as a whole,

ever, a closer exa in uion of the caua glven 2 d the

maniaulations performed upon tnis cata make it clear

that tnese concluszons are comoletely unfounded for th2

populaticn as a whole.

In fact

LG

the conclusions are rnst
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even warrasted for tie linited group of 134,080 Tersons

’ comprisin* the sample,

| | As indicaued above, 1t is a p.inciple ol elemen-

tary statistics that rebardless or the size Or randsmness

of 2 single sample th~ results oht ained from a single

sanple may not necessarily be close 45 the Tesulis for tis

poﬁulation 25 2 whole, Ir 2 different sample or i3-,222

persons were subjfected to the same 1nuerv &wWing process,

the resulss might difrar ma.xed¢y frqn those reéor“ed Ty

HEW., The most that can Te said is that ir the resilcs

oy many sucn sémples were averaged thelr average wouls

apv*oaca the true value for the pooulauion.
Notwithstanding thls {ndisputable stati Istical

princiole the HEW report nos only draws conclusiors zs

“to the Population as a whole based uien a sinale s:r;le,

but tihis report e?en Labulates its resuits only cn 2

v total pepulatien vasis, The report dees indicate in

the "Technical Notes on Methods" (p, 56) that cifferens

households vwere interviewed éach waek and that each

weea s inte*views censtituted a separate sample at

IEESu for cnarac»eris»ics of b‘gh incidence. However,

. the recort dees not make it cle T that there was zn

avera*in* of Mmeans for such hian incidence chgfacteris-

tics ana no p-obable err0ﬂs or ran*es of uncer,a_nuy
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‘are 51ven ror any such specific values. In.fact abso-

lutely ne ;roup comparison suatistical analjsis is

S reported. In the absence of such 1nrormat1on the re-

- 'port is not Juetiried in drawin; conclusions ror the

population as a wnole even if results oouained were

averaged.

Moreover as %o the less common characteris-

tice and smaller categories, the report itself implies

" that there was but 2 single sample. As 1nd1cated above,

rhe reeults obtained rrom such_a eanple clearly do not

. permit the drawing of conclusione ror the population as

- a whole.

Thie dericiency is no way remedied by the

:? probable error calculations which can be made from tne

srophe on pp. 60-61. The ract that one value may have

& probable error of X does not mean that another valoe

" - has this same probable error. '?he second value may

" have a provable error many times larger than X. In

short there 1s no Justification in the report ror reaca-

1ng any conclusions as to the population as a waole.

.

Moreover on the basis of tne data siven the

" eonélusions’ drawn by the HEH report are not even warranted
“for the IBR,OOO.persone in the actual.sample. One of the

‘most eiemeptary principles of statistics is that no
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"aeeompanied by inrormation vaich makes it possible to

.
e

"*hfv'estimate of a value should ever be ;iven unless 16 1s

- { Judse the reliability or preeision or thst estimate.

" .-+ ¢« The reason underlyins this prineiple is per

jz-reetly clear. The result cbtalhed from even repeated

sampling is only an estimation of the true value Unless

-ffit is knoun ‘how e¢lose to the true value this estimation

: ﬁ'_is likely to be, the estinate has no signirieanee whatso-
bever. It is like. informins a studeat that he scored B

'ié;55? on an examination witnout tellins him what the averag® - ;

.':5;;}seore was " on some tests 55¢5 may be the highest grade in .

.'ﬁfthe elass, ‘on others it may dbe a railing grade. The num-

'.Tber standins alone has no meaning. .

"1_;2~_._. The authors of ‘the HEW report railed to observe
- this basie principle. The report does not give any '

- standard errors or other estimates of reliability for

any specific values., It is therefore “{mpossible to tell
from the data and the charis vhiech differences betuween

‘ values are statistieally meaningful. . T

Thus for example Table 5 of the HEW report .
indicates that among all males iho ever smoked the

prevalenee of chronic bronehitis and/br emphysema is

s/ Freund, Modern Elementary Statistics (3d ed.) 221-222.
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~{-2 3 per 100 males. The prevalence for pereons hno never

{% - smoked is given as 1.0 per 100. However, the value 2.3

L per 100 might only mean that ve are 95% certain thai the

;true value lies somewhere betueen .3 per 100 and 4, 3 per
100, Similarly the value of 1.0 per 100 might on’y mean
'that the true value liee eomewhere between «1 per 100
and 1 9 per 100. In other worde the prevalence rate for
. never snokers night actually be greater than the Prevalence
. rate for smokers, The data siven doea not eéven QSu&bliSﬂ
Athat this is unlikely
The HEW report does provide charte rron uhich
'{etanda ~d errore, reflectins eampling errore, may be cal-
culated for sroupe of values. The author s intention is
. to provide a einsle standard error which could be appli-
‘cable to a w1de .varlety of health etatistios._ The author
admits that such average etandard errors do not indicate
'the Preclse etandard error for any specific values, By
_ neceesiuy such an average stanoard error impliee That
‘;certain values have much 1ar3er standard errors than the
average and nenoe are much mors unreliable than other
value The dirriculey, however, 1e that it is sinmply
impossible to tel}l fron the data given how large some
A of the eoandard errore are‘and to hhica rigures they are

"applicable In shore it is imooesible to tell wnich
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. f;{% }:;‘ . riguree nay be relieble and ﬁ@ieh are uareliable.
. j’fl_ e s - Qpite'apert from the railure-to give specific
: hx.eetimAtee of the standard erro} for sbeeirie figures in
_the report, it 1s even likel; that a2 cererul evaluation
" of the reliability of the data was not carried out. The _
- author suggests that "a number of approximations" vere
'-mede. (p. s8. ) However, we do not know how the graphs
( f. _;' ) from wvizvich these average standard errors are to bte calﬁ
eﬁlated.were pretared. These ﬁay have been based upon
data’ cbtained. in other s»mpling work and ‘might therefore
.be completely 1napp11cable to the present study. _
. 'elﬁ.-,:- : Moreover,  these _average or general standard
] . . errors do not under any ci*cumstances give 2 true measure

_ or the aeeuracy or the data. At nost these standard errors

. 'sive some estimate of the sampling errors 1nvolveo Tney

3 o .. donot reflect in any way the many other obvious sources
o oef error or bias in tne data, some of which were discussed
in Section C of this critique. | :
Nowhere in the report 1s any attempt made to
= ‘estimate the magqitude of possible errors. Therefore
;-anyene'who may have assumed that values ‘which have a small’

etandard error are accurate has been totally misled.
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In addition even ir tae standard error sraprs |

- ape employed in the recommended mannep, to calculate tne )

- standard errors, it becdrnes clear that in many casee

_ - 'the standard errors are surficiently large that the dif-

w"f rerences betueen the health characteristics of smokers

" and those who do not smoke are not statietically meaninzful.

* To the extent this is true the failure to give any standard

-'error 1nfornat1on to the reader, without requiring him o

resort to detailed calculations, ls plainly nisleading
Thus, for exanple, Table § and Table 7 indicate

-‘that all caronic conditions are more prevalent among

© _male smokers than among males in the total population.

' Theee tables indicate that the Prevalence for male

emokere is 122.4 per 100 males. For total males it 1is

‘only 119.3 per 100 males, 1In point of fact there is

no atatistically meaningrul dirrerence cetueen these tuo
prevalence figures. AR

As the report points out any value given is
only an estinate or the true value. The most that can
be said ‘is that there is a 683 chance that the true value
lies within the 1nterva1 between theestimated value plus
one etaddard error and. the estinated value minus ‘one .

etandard error. .
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When the stanoaro errors are calculated for

- .

.the prevalence or chronic conditions amons all males and
. amons nale smokers, it turns out that the standard error

":'ror the mnale smokers is 1.9 and 1 6 for all males. There-

fore the most that can be said is that there is a 687 chance

~that the true value for male smokers lies somevnere betueen

120.5 per 100 and 124.3 per 100. On the other hand for
total males there is a 687 chance that the true value lies
somevhere between 117.7 per 100 and 120.9 per 160. There-

fore since these two intervals;ovcrlap, there is no statis-

.tically meaningful difference between the two values.

When this same type or statistical analysis is

applied to the prevalence rates for any speciric chronic

conditions such as heart condition or bronchitis the PSSUIuS

giare,even more startling. Since ‘the prevalence rate figures

éiven in the tables are based upon so few individuals in

‘a given category reporting the condition, even the stzndard

errors calculated from the graphs given on pages §0-61 are

enornous.' As a result any difference between risures walch

‘seem reasonably close such as 2.3 per 100 and 2. T per 100

'is almost certainly statistically'meaninsless._ Even the

dirterence in Table 5 betveen the prevalence of males vwho

- "

.
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“cvcr simoked with chronic bronchitis and/or emphysena,

- mination of the number of male smokers smoking two or

L2.3 pcr 100, and the prevalence of males wita chronic - -

":..bronchitia and/or cmpnyacna who neécr soked, 1. 0 pcr

'IOO, ia statistically mcaninslcsa. ] -
' Another 1llustration of the statistical uncer-
‘tainty of the results is the fact that in the mere deter-

",mination of the numhcr of .males smokers who ever smoked
.- more than two packages of cigarettes a day the relative

. standard error is 3. 2% This means that there is only a

Jﬁhiccntainty,that -the.true.number- of such amokcrs is ;‘f-

' ' somewhere.between 2,667,000 and 2, 843,000. However, it

'iahould bLe Temembered tnat this 3.2% error merely includes

'an approximation of the sampling error in the deter-

‘moée packages a day. It does not include any of the biases

or non—sampling errors involved in determining snozing .

- characteristics. Nor does it include any biases or errors

':in obtaining tne mcdical data. ‘Vhen this 3.2% figure is

vicwcd in terms or these othcr sources of - error, it se2ems

;'pcrrectly clear that the conclusions bcins drawmn and publi- .—

- elzed fcr smokcra who snokc more than two packagcs a day

- . -
ar o
- n

havc ahsolutcly no support in thc data.

6 Witnin the 68% certainty givcn thc 2.3 1s somewhere detireen
.4 and 3, 2, the 1. O is soﬁcwncrc bctwcen 1 and l.9,

= -

-
- —— ———
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. 1'percent difference of the two percentages is 51’ figure.

~ for the same data' ..

In some 1nstances the autnors of the report

etual‘y manipulate the data 1n such a way as té give

-7'an unrair pilcture of the results obtained Conclusions

; 1nya1vihg percentages are unduly dramatized by the careful _

cﬁoiee of a base, For example, the report states thas a ong

women who smoked 21- 4o cigarettes a day at their heav;est

‘rate, the number of those with three or more chronic con-
o ditions 1s 51% higher than that ror never smokers, "
(2. 8.) ' - '

This 51% figurf was arrived at by cemparing

.: the‘ao.aﬁ of female never s?okers with'three or more chronle
" econditions with the 30.6§ of 21-40 cigarette a day female
. ‘smokers having three or more chronic conditions. (See Table

.i'A ) Using the “never smoker" percentage as base, the

- Now, 1if statenent or the prcblem 1s reversed,
and expressed 1n terms of remales who do not have three
-or more chronic ailments, we find 9. &% of "never snokers
and 69 Lﬁ of the 21-Lo cigarette smoking group in this cate--
sbry.- Then the percent dirrerence or the percentaves is

'S’L 13; or 158, denendins upon choice of base, instead of 51’
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. ";ISince the dirrerence‘tetween 26-2% end 30.67% _
[, ‘may not be statistically meaningful, emphasizins thts . .
‘Tn'dirrerence by manipulation of figurea and percentaves is';ii—”-
. , plainly unwarranted e o _ : ! 3
"~;fyfpj:5' | Notwithstanding all of these statistical derss
‘clencies the authors of the report concluded that both
e_-;;‘g;;_::_ male and female smokers reported higher rates or chronie _' ;
S "ﬂ:conditions than persons who had never smoked, and this

conclusion was widely publicized However, when tne actual

- ——

collected data 1s examined, the data indicates that a
<. -..i' L smaller percentage of- female enokere had one or moe- cnronic

':.:conditiona than females wnq d1d not smoke. (Table 3.)

- Simila_ly, 211 chronic conditions were less prevalent

‘among ‘females who smoked than femalee who had never-smoued |

g Crables § and 7). In the case of males it has already been

' demonstrated that the data showed no meaningful statistical
. difference between the prevalence of chronic conditions

'”'amons nale smolkers and among total males in the population.

et o " s e
»

These racta; plainly indicated by the data actually ob-
-tained, uould eeem to totally deetroy the validity of tne

'eoncluaiona reached in the rcport

- ——

Howevcr, the authora of the report eﬂploycd 2

: 'rurther etatietical manipulation to circumvent this result.

- . . N L

. " 4/ Eor aa interestin* diseussion of how percentages may oe
L enplg{egsto mislead see. nurr How to Lie with Statistics,
. ". - --~ pp. : -

- - : "
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io-njfﬁ’? The data was "age adJusﬁed."' Furthermore we are tolo |
.J;}gfiii: that because of the emall sample size it was necessary
7% -7 to do this age adjusting by the indirect method. After
;:;hé;'gig_ .age adjusting in this fashion the authors ooncluded that
o " the estimated percentage of persons with.ehrohic conditions
;';  is zreater for smokere than.for the total population,
‘;' both for males and femalee. _'
' | This procedure of age adJustins eonstioutes an
e admission by the authors that the sample was not represeo-‘
.ative of the population as a whole contrary to the
“tposition taken elsewhere 1? the paper. If indeed the
| sample was not representative with respect to age taen the
;-'oample must also have been unrepresentative with respect
L to ‘other faotors relevant to hea;th and smoking charac-
5-; teriatioe such as econcmic status and ﬁhe oroportion or
~ persons living 1n rural as opposed to urban areas. Adjus-
ting merely ror age and not for these other biases is cer-
tainly of quesfiocnable stetiotical validity. Moreover,
1t is perfectly clear that using the indirect method of

age adJustins introduces a rurther source of error. There-.

' - - fore uhen this rurtner source’ of error is considered in
_conJunotion with the sanpling errore, ‘measurement errors

T ) and other biases and’ errors affecting the acouracy of the
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resulcs, thcrc is considcrablc doubc as to whether any

ﬂ or thc conclusions of thc report arc ststistically sound

. One final commcnu should bc added on the question
or causation. The author of the HEW report poincs out and -
quite propcrly that under no circumstances can data of the

type given in that report cstablish any causal -clationship

betwcen cigarctte smokins and the various hcalcn charac-

tcristics discusscd (P 5) _ 4f’

——— .

T cf wd ;;55'::'CONCLUSION;L’

In view or the serious statistical dcricicncies

trr e g v e . e s sowo.
...... ar e 8 m o te =wwo

. in thc HEW report and the study upon which it was based

the conclusions rcachcd in that rcport were wholly unjus-

;tiricd The widc publicity given to these conclusions Jiun‘

out accompanying qualificstions served only to mislead the

. population. Such conduct is inproper when engaged in by

‘ -privats orsanizations. Conins rrom an agcncy of the United

Statcs Governmcnt it is intolcrablc

-

' - - . .
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